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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To form a buried interconnection which is 
dense and whose reliability is high by a method wherein 
a heating treatment is executed in such a way that a 
groove or a contact hole is filled by the reflow of a 
conductive film, the conductive film in parts other than 
an electrode-interconnection formation region is then 
polished and removed and an electrode is formed. 
CONSTITUTION: When an electrode interconnection is 
formed on a semiconductor substrate, a conductive film 
8 which is composed mainly of Cu, Ag or the like is 
formed on a semiconductor substrate face 9 in which a 
groove 6 and a contact hole are formed in advance in a 
region in which the electrode interconnection is to be 
formed, a heat treatment is executed while an oxidizing 
gas is being supplied, and the groove 6 and the contact 
hole are filled by the reflow of the conductive film 8. 
Then, the conductive film 8 other than that is polished 
and removed, and the electrode interconnection is 
formed. In addition, in a heating treatment, a reducing 
gas is supplied in addition to an oxidizing gas, and the conductive film 8 is made to flow or 
reflow by using a local oxidation- reduction reaction so as to be buried. 
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$ hfc*3M«l«*«0«l-r £ £ £ . < £ 
M^ttt^*«l&03Gc*»6. Cu, AffteJ:C>*Au©i>^< £ 
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Sb^i±, Cu, Apte <fc Au©4>& < £ & 1 *I£Xft £ tr S 

[i»^9] Htria^mM©fiK®xfir. i^ttttf*** 
j; o*ii7ui4^x *«i&r ^>c£*#i!t£-r^» %mm 8 1 a 

CIS^l 0] ii?faM!a?g*JJ:t>'3>** h*-;U© 

<£4>k »ma»ag$R $ n/c^»**«±^ . cu, 
Aofe^o-'Au©^^ < i ^ 1 a^xtf £-r^««Bi«jifigi 

m**£tstt&tmt-?z> 8 s 9 iats©^ 
m. 

3>^^ h^-;u©^< £tt»-rn^ ; &^o. 

BUtaiSfc «fc O'a > £ i' F * -;k©il>^c < 1 4> (.^n** 5 
<«Au4Xft£-r-2>M. *^c(iCu, A(j*>U< WAiKDKfb 

ffi&m&&tis.Ltc¥mtt&&*:mm?z>£±iiic> cu, 

Apte«tO'Au©ii»ic< <!; 1 S^Btria^fccfcO'/Sfctin 
^ h*-)W,ctfaM£-&-C. cu, AptoJcO'Au©^ 

am. 
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■rs. 

[0002] 
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±T -5 C <!: #E| 6ht 
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R3S©«Si?Ri Lttt, ^ a >jB©{gi?mS 

<b. *»J:cffi3tt*m©{BJSlS{k3&*'i53liJQc*. C©£5 
<CS*CC JCT SE»*m i o r «. AT 4> U < ttAl£- 
&. 3 6KttAlJ:9SmffiifcW£<. *»ott«©igtt<b 

i^Ol-+*-ASAlJWJb©Cu, Aq^C<i:^*06nrt^. 40 

C0004] — fflressiQRoflfcNiHhccu. ^©*n 

X^MSiUT. — flSWK: RIE(Reactive Ion Etching)^ 
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RiESrrjjnxbcfc^ i t^fc. aa>mvto*>7 y<ma 
tests*!. ■e-©tt<tRj£^>7 9^bSftWE«rt»*'c 

[0006 ) y ^Kis^iaiftjjnx 

t^cosHjgf • ^**5ffiif -c* -s c <t . 5 y ^yjnfcg^ 
©s^««: J: o r «ee3sn©9s»« * c a ^ & i*©pg 

[0007] mflB¥^«:JI§©i!ii&Xg-C©E^»nX^ 

b00$)?> 0 CMP(Chemical Mechanical Poli 

shinq)^j©^{Cj;<3. WtyiLfrW&t t^J&T. #r 
B©«fiHE«* JBfiS-T SCi *i Bjfgi ftot. Al*>Cu£ 

fti*igs&S«. fc <fc ^. «SiS«©tl»M^fiSE±«:je 

[000 8 ] ,Xi,*-c. mizmttVteZoitoJL&mLtcm 

iC, |3^ffl#J15rilS©X^^^, ay^-£>a>X>'N- 
5 (M^ttX^- » 3» ) . 6 L < « CVDfe i'©^(C «fc 

B5fBi£f» (JAR) U/c^Jl^y^a-^-tf. it^i'^S 

0r»©WSE«*»)«-r*. 
[0 00 9] CCDi#. fiBa(l8|5*-St»«TJa«®<t©S! 

4> U < «ien^B#K: . *ti|©iAty C i K «fc o 

[ooioiw. E^ffl^Ji^y^a-s-ti. mto* 

*^K{SofcS$tf "5*\ (2)1#CCCu-?>AqCDBSJi^. — 

Eb«lE«:JK&Ofc*B^tt. MibUlO^MBIBIKEfelT© 

E^toffi©is^. mmm.<D7 ( n, 

[ooi 11-5*0, i>rn©Ji^fe, aMfctt#**e 

[ooi2] cc-c, Sutay 7o-i(ii(cafcoT, 
2-3©rajs.^*s. 

[00 13] Iltcit 025 (A) {c^SCWK^-T J: ^ 



mi<D&$x 1.5~ 2.0fg<D:itS3Ca£Jg;Stt 

^3a#%£0. 025 (B) «c«ies<j«:^-rj:^cc. mile 
ft l rttt£?U - ^#L,r >) 7 n-5rPiST^.„ 

&*>\ glfCfcCi-r. 2. 5tt SiQ, JB. SiN®&£'©f!& 

[0014] c©.£3 efcfstsi. mriegg^ffl^n 
£ * ;-c * * & u < i'o^aw^-cits-r 

II$5S^i'{Ccfco-CK|B]±*5S^br. C©&MS|5#©JjX 

2ara©il$S*5ittTT-2»„ C©X^-X2ara©aS£ji?f«: 
Sot, t^KB-S^'J »^«iST«cBlnJBSBl3W3aB 

©^© cMprie^nxu/ti#. tmpac&m&mgi, 

[0 0 15]I2iC«, 026 <A) (C&SStttCTjrf «fc 5 
4C. BufB©«fc5#^U >i/3a£|E££l-£c< T4k U7P 

-*ft«fflagt?. B26B«cst5Jew(c5vr<t:5«:. 

1 P B ^X-i-^2ai:(C©l5±W'6n. ft 1 1*3 
JC^fL 4 tm. C "C . iE,Ht©{I$ftt4{£T 0 < ttWSltf ft 

^■r*i«.»5iwa*»**. tt£t>%. c ©*§■£. ®$m 
^f^cicccfcor, 026(A) (c^SjetKc^-TJ;^ 

^mm-rz&motemmiy-rz. LfroK&h. c© 
**£6>K:jti6e.*i£. -eur. c©i£©itiRj@i3©;t£ 

8b;frrSlteX^-X2aX©iig»<bft 1 ft<DMffiS<Dm& 
Wb-CRjSasfltfff S. oso. 026(B) ccgtscwtc 

1 F»9«c^?L4*5^D-5 C i 

[0 0 1 611927 (A). 27 (B) *J<fci>*27 (C) itU 
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10 ^©ft 1 rtSP^.©A«* s Wlf htl, 027 ( B) K^T 

j:5«c. ^□^©^^©•^g&iftKfdcg-rs. c 
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[0 02 1 ] c©J:5&ras«:*|-L-C. T-iNKiO^S 

tts*5(B<- jK';»j/>yausfeac» c(*-^» si 

50 ©<£ffl#tfci-ti*ft-CU£. > f^to^. CSI?:JSS*R»ih8I 
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cdx ^ £ <t o r jksj u tc&mmz y y n - s <&z> cc 
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JR CVD (Chemical Vapor Deposition^ J: A 
[0 02 5 ] **Wtt±K*W«:»«UTttStlfc«>© 
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[0 02 7 ] £ X&mt'&WSiffi&JSuimZJ&'f 
[0 02 8 ] 

fn^^r^Sl/fc^ito, Cu. AoteiO'AuCD^ 

bm btt*/ x L/ tuffihtmmmmifi y ? n - or , 
mimmmwimomnmz rnrnx. & o l xmm 

[ 0 0 2 9 ] *»IBCC«*» 1 ®¥Vtt»iE4>K 

*J:C«B^^©W**^r *C 4K J: 

y 7 P - S C <b fe*«IB<Z)«JB»ffiCC«*«Fa<0— 

[0 03 0] 3 e>Kg/c, a&QgCCfll&m 1 ©»9MC:b 
l^rtt. «WB»{ttt#^0»ffi3&«, mWtt<DWHt<D*ffi 
»EJ:0^?^Cifc-o©!|$ar*S fl 36tc. SuiB 
CD^t14^7*XCD^JE^. 1 x l(T 7 ^6 5 x 10" 5 TorrCD$B 

t*&&NjD'ptsL < <b «> i mttftt? zmmmormt 
lx, mitm&mm&zmrzm—vmmmzBmo. 

[0031] ccoi^. »i u< \zm— <Dmmm\*¥m& 
m&±ic&f£Zfrtc'<v*-m&ftuxffif8 l $tiz><> m 
saw— <D5»«Bi*jBjssf mnm<t&*yxtc£ 

x, &itmtnim3&'< y ■©■wbS(6«:*>w*4 r 
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Nd, Ti, Nb, La v Sm v Re, V , Ru, Rh v Qs, Ir, Pt 
(Dg¥cD*^e>S«n/ciJ>^ < t fc 1 8W6hS, 4 
<CC, Nd, La, Sni^:, M^bSJt^fcW&^^^a^x 
*)V*f-%£it&<Dm*tm&s '<*)*\>-±LXi$M#)t f C& 

ffl^nn^TiN ©M^bsj£tc*j^*^^©a*x* 

Ji/^-SEfba©l6«<IJ:0**<. ^y+-Ji©BWb* 

[003 2] **9i(C«4JS2<0**(«fiB<«Ha*ffi 
tt % *®»S=K±«:S©iBiS*ff$^"r^^®f*^S<DS 
iS^fficcfe^r, «ffiiBjSJBJiE«iiacc : pa)jii*j«fe^=i> 
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[0 03 5] $/c##^(;c{££|g4©^{*SSg©»Ji* 
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fSiifeK, 4>fc< £ki&{btt#^£{£*&l>&#6>C 
u. Ag*jJ:c>*Au©ii>fr < £& 11^. fufa7t*JJ:c>'/£ 
/ctt 3 > £ * h * — JH*g (cjjitKi) 3 i*X Cu. AqfcJ: CMu© 
il>&<ifc l«*i»i-r**«R*BWOfc«. BUI2 

m*s J: o*/ $ « ^ > £ ? b * - ? nfcsffiia 
(DBf&zn ^ c t £#ast £ t ^ . 

[0 03 6 ] § <5>tC. #fg0J«:<&SSfl 5 ©¥a»#SSS© 40 
:fa.-2>„ 

[0 0 3 7 ] $/c, 2t:^HJ«:^5»5<D^«^S©St 
A3. lgfb14#X#JI£il7nt4#X#ffi£©¥®#JI.£9 
EE£©¥&~#IE«fc , 5&;*:i*<fcSJ: ; 5«:. 35ctt#x*>- so 
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[0 03 8] 3 6KJfc. ##6BJKH&&SI5©¥jff*^ 
g©££§:fr£tc:te(,>-ttt. BufB&fbtttfX©^**. * 
H]g©&-fb©¥®?3-m: «3 /h£ t> c £ k—rxJMWre<h 
•5. 2 BUIB©^ib14*'X©^ff«. ixior'*^ 

©Cu, Ac)tecfcO*Au©:i>&< £4> lS^rX^if Sill 

j&su -e-©±tcmriB©^fi^5r^-rsc£*iW^-c 

AS. 
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fiS-r -s«««, trriB^btt^ tc <fc * wtsjs«c*jw s 
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[0040] ^i*w^c B5fa©m-©#H£ urtt. ti , 

V.Cr.Ni .Nb.Mo.Ru.Rh.Pd.Sb.La.W.Re.Os.Ir.Pt.TI ,Pb,B 

1. Nd.Sn.Er ©^©^^e.iltinfc^ < £ t 1 S*^ 
lfe.n. »CC. La.Nd teJ:0*Sni©af»>63M(itx/c^)S:< 

[0 04 1] *^(c^SH6©*^ft^©M®*^ 

a*ffi{ctei«»-c. *ffiiBliJBnS«««: : pa>ai*JJ:o E 3> 

^ ^ h * - ;u©^ < £ t> i ^-rn^^m l fc^wta 

6. WIB^(*»«*JD^-rs ££«>«:. Cu, AqteJco* 
au©^< £*> is?:. Buiam*5J;o*/s/c«3>^i' 

h*-;H*j&cijicS&$-t±-C. Cu, Ap*jJ:D : Au©^< £ 
1 S?r^ £ -T -S«SM5rfSIS b fc^. MIBvtfc J: OV 

[0 04 2 ] C CX<DWM*Sm-? S^J1)»^ U 

< «B?<bJS«. fiJWi«K:R«:i»R*dWori»*j|53«. 

tt< te^mzmtz&tcBi&<Di*TftX'&i$.2tix 

[0043] $ 6«C*^«C«4»6 <D*»«^aE©« 
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It. ^^S«±(c^IBI^^Ji5fiK-rS¥^ttS©M 
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[ 0 0 4 8 ] m 1 (DlfcHJflWa^tt, Cuffi, Ac®. AmScO 
Stffit£ifc&tJ:& y? D-(c^ot, Cud, Aq8§, AuK 

[0 049] 5fcr»7cKl£dW»^ B^JfcK:fls5f8*& 
a (l) ccffioTcuBI*»^«c»fR(oy7n-attcc 

[0 05 0] 



[0047] irtnt>%. — ««:ffi;tfc«jRrStt<fcjasr** 

CuO + H 2 — Cu + H 2 0 - 20.8 kcal/mol (at 700K)"' ( 1 ) 



ltfc«M^. fir, MKolioSBJPMbSftfc 

IBttSftfcCugtffir, Cu<Dtta«HF-«:SiB^JT 

ft. rgttfbsn/c^ffiia«fl[>^«, BuiB«7flSia»cc 
j:^t, XJittfctttt ioo o c?iac7)®fi^±^i±b/c<t^ 



4, ^®MT-cDffi;^«*®<*S«cDSg (Mtsft) r 
[0 05 1] acaftc, WbESSOi*^ mrl2cuJ^c7)a® 

[0 05 2] 



cu + 1/2 a 



CuO - 37.9 kcal/mol (at 700K) 



(2) 



*CulBrgSftcaj«)iitfC<!:^pIfifi<b«cS. £/c. Ac® 

*HBMba* o* . ^ o (Dc^nTtf &t>ti 

mx tt'J70-M[ sMKft 3 ft & o 
[0 0 5 3] »fcttW©*SWATt, 8Hbf4 
*fx»EE***Wfiffl«K«:te(r»"C. K^b(D¥85»H«fcOfi 40 

< (*{$#jCa£. 1 x 10" 7 5 x 10- 5 Torr fig) R 

^3ft£<h. Qj*BMbr*cttt<, o«It©Wbtt 

^/XOfb^K* (chemi-sorption) *5<fctfBi» (de^sor 
iSH TSxW Oc J: o r g|ffi8£ftfc#JniI Sti'J7a 
[0 05 4] Cft t><D1$M tiCuOCK^TAq,Au i'OJtt 



[0 05 5] W±c7)J: ^CC, «{btt^^«A«*«Wr 
[0 05 6 ] ttte, cct>J: 9ttaiM£» -^WCctiMcu 
*sasjn3ftrc^rfe, ^ws^io^%«r, Sf^o 

<^5M^-%WT^6J:^o WISH 
4 , ««ffi3Wc cr>7cSR©»{bBI-ratoftr «; 7 a 

#WJ 3 ft SfflloI^S* 6 ft S o 
[0 057 ] S/c, CuBI<OfiJW»ffi«, iiSO^^'y ^ 

, y jr y > mmmm. icm 

Si. CuJgI<Dy 7P-3WBil3tiS. 0*0. ffi^B#oc 
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©S&Jfflft CuH©»£M# ojgg t ft K) . 'J v n 3 6 

tc±tff#S., cct, ¥^ft»««:Enttlf ^'-(7X1 
JEB-50 vfcU:#§8S tA>. tfc. ByfECuJgB. WSS 
ffijlTC^^Sm^tt] • J: 9. -e©*^ 

son. 

[005 8 ] $ <E.4C^{btt*'X*jci:C>*jl5c14*'X©M^ 

m>-t*Sfc#>. ^bte#xfc\^M^t£;tfx£l3B#K:. 

0 ft** 6S»«ia*s*feS tlS. 

tt#x-M^#x®£??B^K:ii>ft < t i> 1 Hug-To 

m<D<fmit t «,» -5 e. . «j o ^^raiPi^ssffi-r set 

[005 9] -2f. J:0f«7Ett;tf*eWB^ 

fbtt#xfc«fcc>'®rctt:tfx©$6tfte<fcoT. cug«l 
©g|5^-a5^--c^{bSfc> t Myuixfc i wp)^{c jiff <,» 

/c. AIWKiWb, Src»EE*^3.3C<tas|ISLi,> 
#s. c©*§£-«. B?IBCXilS©^{b. CuM©8g**J^O** 
a«t««^«aZ)aft±#WC J: &Cu©&tfc£iSW £ tot>. 
^bfi*5cuH©20%J^Tt'&:.5.J: i 5«: > #x#H©IS:S 
mSBMt. ®7cJKfSCc«l:sy7P 
-a«c*ii>r«. cu^<bK€r^*-r^>fcJt>«:. fiteffjtt 
MHi ft<*r©«7^#H««cW*C£as»*t,t». 
[0 06 0] ft*j. iifS^'fbJSrS*J<l:0'M7cJKlt:©^H 

©*£m#sf#6*lS. CCT. y^Xvibta. rf. D 
C, ECR. ^'J 3 >j£:/-7Xvft L>t>„ £/c 

-50 VfcnFrt*M$l/t>„ C*l6©C<httAq*>Au 

[O06i] itcXftwicmzm i ©^<*»g©i!{it 

<&Tilfiib-C^L. -t©±tCCu£/tttai^£Jg£J&|jX 
T £ C i K J; 0 . ^fbilTnSic^f Jffl Ltc <)7U -tm 
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TKfcH?sM^ffiK:tet,>TTtaj^#^b;**ir&. m 

[006 2] Wttj;tH£M& bfccfc 5tC. Cu£/c«G/£ 

£8ti>&*ett&. if (bM^i£**<J/f! bfc ';pa-g 
^iccfc-or^^tt^^b^-tJ-f^^t-Stcii. K 
i btc J: s y i* -H & s i> »««Sffi©ffi«LfcJ? <* 
«85*ywc*s. cc-c^b^i©*tc«. iSC^G^tt 
10 *i>r>>i><Difi&&rZ>„ {flxliReO 3 -^NbO ft£'«. 10 

ft3^mj^£cu£fc«Cirt^:]II©Tit!llg<!: hXBfS.? S 
Citcj:*). &{b&#X©#£TK&H:f£M£SKJ: 

[0 06 3] rut>%. mitMTcixfi^mm Ltc >j?a 

«. ^bSlt.*5cu©T)l«:??a-r 2.^* y "r-m^mBLm. 

fflS-CBL^tC<h*S*)S„ CCW, Cu©Ttt6MiOT. 

20 BMfc 3 *ifc«F(cSW#BWfc«i4 ft * J: ^ ftftH*^ 6ft 

iii^f^f ^ «t . c (D-rmmwrnt s tifc»^cc ^ 

#-C££©-C, ffifefeffiCtWi^^lilia-C^S. C©4 

T»M«»: uxm^temmmit. ^©f^r*^b^ 
*it b^ t ft o r t > x i> . -e <D—m<D&&mi tztim 
&.m8.it®±Lx&tELx^xi>. mw^mmhti 

•5. ftfc\ T*«4l/-Cfflt»fcj»«l*M<k-r4C4«: 

feM^ft^. SfcStS^iO-CB. 100 MQcmtlT-C 
30 MCi*5I$Ui. 

[0064] Ktemizmnm&Ti&mt it«*-cM 

§ns<t#{c«. cu©/^yi'-®<bL-r©f§:Wiifeig/c 
o. as«t o«»t ©ntcauo-'^ y ft^« 
i=rc&, cuos^^wffitft^cuctiK^sns^©^ 
ffi^©J£1»*E5<C. 

[0 06 5] $ 6(CCCDcfc ^tt^b^Eft^teMK^fc** 

©S*x^;u^'-<D^bAc «. ^©^b^S^Wtc® 
C»?tf SA^^*>©}gtl<»:ftS„ ift©^b«:f*^Ac © 

40 <b# o -c*n«. -e©amiDjj£^{b-c& o . ac < o 

-C*>n«. ^©^^©^bAJS^tC^C 0, i£&CA 
G>0-c*ntf. ^©^©^-fbBSacOtfftt^ci* 

[0066] mis&&m*mi£-rzttm>mffi.m<D$£. 

^btcfc^^AG ds. ^K*^^«y7a-©^cS1g*5 
fi©fil?:J#%. -e©*e^(@^cu©Ac <fc0^:#c^#«: 

«. BuiB^m^ttcu^jiTc-r-sfpffl^wf -2>„ c©t§^- 

KB. iirie^Ha*5CuF«g{C^EA$4T.fc^?:®i|X-rS!9: 

so ffl^^/c^-fc*. ^{b^TcSJt^ffl^/cy^D-^f 5 
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[0 06 7] g/c. WKWWRiWW^ftfl^^tt*^ 
»©KYb*l»±"rsc<b«:J:0. '<y+HB<D«tt©± 
-SttlsKDM^tSJECcteWiAc y ^n-coi^OcSK 10 
fiOffi*!^. *©M»«^y+-Ji*«jaELr 

^cctt. ^<y+-jB©affi«ca«8MjbflWJ#aELr(r^r 
*>. ^'Jt-iiSilMt^ ^ 

[0 069] frfSS*K<DJSlS^rffit l/t», X'*? £ 
y>£\ M^MMW:. CVDffiOl^titfcAl^ /SIS 

[0070] m^mmmzffij&rzTumt urtj. 

V , Cr\ IM-L Nb. Mo. Ru v Rh. Pd, Sb, La, W , Re, 0 

s, Ir\ Pt, TK Pb. Bi, Nd Sm, Er<D5%'J>te< £b 30 

^y^-jiiuryifflsnrc^TiN ©»{tsjs«: 
^< % ^<y+-jB©Ka*WWJ"rsss***A*c»(Dr, 

[0071] a±©wt«3W»«i^^<fctt*««3&> 

Cicero, M^kffl7cJ^*«fflO/cy7n--a{B«:J: 

[0 0 7 2] $/c, ^2<7>»l8(Otl^«, »«K©y"7 
a-cc^/coT, y7n-3J»*XE-r*«BB16IWHi* 
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[0 07 3] C<D&*. fW*-tttS* (BE*) 
i«l»a<fc*ftiaBtt»3&J^:#< . J&JK (as depo ) JfctWcJ: 

«ft ioo*CgK(ST3l±-5C<b^*C*So tcmt 

*— «6* (a«W6*) it. lkq/W «±W£L<tt 

wj&fctt-^cc <t %>m^m$x i>j:^K mm 

[0 0 7 4 ] » 2 saWBIiO-Ctt. H&A 

1. Al^£, JfiCu, Cir£4fc </ci^.«Cu-Ag^) . $«A 

9 * y > ^ffi, icS)K#fe U < B CM«»tt 

a«*«ai«B4ao. y^oHas^sfcKiww*. c 
c r . ^zgftstket eh»pt ^urx «ee« - so vti± 

[0075] s/c, j»Aaa^©»ffl«4 ut», ^sis 

Sl^"C, RSM^ lXio- 8 Torr«TOK^K^o/c^ 
4> L/ < ttAu(Di8^. *BBBMblR©a7C^Sa-C* S/c 

jiwa3«R»«-r*ci««tor. cu. Ag. auS^ 



(10) 
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*>7t. WMMSitim^ 1.9*zQcm, 5*iPbS^& 779°Cr- 
[0 07 6] ZCOm 2 (D§£W^M^ 

®tt±tf^n/csi. smmmte£&M£h<. stem 

[0077] h3cd^bj«. f&mv$<Dmnm*cum, Aq 

(nm^Mox^^o corns (o^wvte. mm 
mm isxmmmtt* < u t> l < ^nes^/h^ < 30 

[0 07 8] &*>\ CCDU ^p-«:*5C^r«, ^aorfi 

■C, iS^gAr^HM. ht««Ci 
[0 07 9] £/e. mFiBCu-Aqgite:, n^UMyum^ 40 

tecu-A^<Dj&m&~^m£te*). «; ^p-a^seec 

[0 08 0] #%0JteJfl 2 CC. »J 7 P -^MJIB^O^ y 
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[0 08 1 ] ir&to*^ ^4CD^(DM@^a«. 

^sMar^m^^^i^, y ? p -^accst/c o 
[0082] ccr\ x^-x±<Dm.mmBte. 

<D*t«MJl£b il/ci^, (2/3)a<b< (3/ 

*>\ 01tc4c>lir, 7«SiQ JStt<b*<D»»JB. 8«Cu 
St«C £0>aiE«R. 10t*/c<b*« SiQ, R. SiN«tt<!f©" 

[0 08 3 ] tWBJSS«»CCfcW«X^--^±©* 
»»*br«»*iB«T*fc»CCtt, MP (Mech 
anical POlihinq), lufB CMR $>2>m*J ^>X * ^> 

[0 084] ttfc, AlSriiff U fTIBMPtecfcC/ CMPCt<£ 

^>X* ^>^0&t><b y ^P-^XA-X0C@C6^C 

tcxxiprj: £<DCimitm<om^(DmmTx<Dm9m$: 

tt*«ffi^T^O*««:tf * « <fc C^. 
[0 08 5] S/c. *iSJS*5Culg, Aq^, Au^COi^ 

[0 0 8 6 ] */c, MfE^AQffi^CD#Hm«^^X^cf3 
«C*J. IWB^Xvt Uttt, rf. DC, ECR, ^'J3> 



(11) 

as 

[0 08 7 ] zhtcmmmtuxtz. bmieai. cu, ap, 

Au/WC&< . ^^10 atm%fcTR »* b< 5 a 

y^ji'y t XTaAi, r-t^^TXNbAi, cutc^turteN 10 

b, 7^7? XTaCu, 7^1/7?^ WCb&£7^tf6 
[0 08 9 ] Tftfr^ »5©*?8©*i^W. **»S 

#e>. cusi, Apia, AuStedwr*c£T\ gna^^M* 

[0 09 0] CCttt, Mfbtt;tf*©iW4«A^fe. Bt 

&EE«fc9{£l>. ^ttWCCttl x l(T ? 3&>65 x 10" 5 Torr 
m&tcmfeZfiZt. Oi*BMbT£C <ktt< , Cu^ST? 30 
cD^{btt^'X(D<b^©«^J:^^lS^^f3i±€>c 

©SUS*fficc*5i>T\ Bl^btt^xteJ:cflB7ctt^<0PI 
set, wbtt^^te.fccj«7ctt#x©flttfrji*«iiBi-rs 

[0 09 1] «C*5 % CtD^m^CutCK^TAq, Au <?: 



#Kl¥8-3 1623 3 
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» W ec *$ l > x tt btt S AS *SI 5 c <b «fc 
[0 09 2 ] CCT\ B9l2J3a»*ffii Or«. fc<t^.tf 

aw©*'***y>ftt. T3BB«t o-y? h-StR 
aittA«j«»«>W) * ' < * * & ^ £ ^ s * s 3 u -* - 

X^- *^ ^ y > ^ffi, aV7XXA^'J> ^ffiSrfflC^ 
[0 0 9 3] S/c. AV7XX^^'J>^atiM 

^^y^yftw, ««o/cAr* 
>#2ntcQst>izi>z>? b^-frftzmicmttwuxm 

[0 09 4] $ e>(C, SffiCcElWinLfc^<>f T^©on/ o 

y>y-c»«ufc«, iii«w«cTsiBe«i**«>r«wa 
*y>y«c»tf urfeJ:c»iy. $>2>mz 

>?xiimotc&. 3yy-*-«:Tsm^6»«iurjiSBl 

[0 09 5] */c»SB*5©^««6«OHJS^i£«:*5 

fc»«ffi«c, »b**j*«tt«T7ft-r*-HDW«Bi*Tift 



(12) 
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e £«:.£«). »*t. STcSJt^^^JfflL/fcCua^jA^ffi 
^©fl^tC^/coT. i^btttf^^SET^ftSSS: 
^Lfci£KTifcM#^b;**rc&. «Mffitn©_tl?£ 

[0096] JSJKSn-SCuJStt. CuS/c«Cu^^ 

[0 09 7 ] T &fc>*iffi 1 CD^ft^g©^i§^ffii^ 
<H3««:. IMt*#*^Wt»£tt*»il*»&&4ai 10 
•SM£Cu,Aq,AuCDTit&Jg£ 0-Otm-f £ Ci tcj: »K g£ 
fb. jl^S^*f<JfflU/cCua«>jX^iE^©Jf5^(c^/c 

Tfc. Iff l©^i*i£g©SSig^&KteW&T«Mg<!:U 
[0 09 8 ] »6©»W©«iS3^*4. *»W#&<©* 20 

So 

[0099] rft*>%. *w«©fiS«ii#«c*aw*««* 
EAtl.. *Ut, C©ilAb/c om^»< a«©jjn«i 

tc j: % <jM<Dmm&. nut fa wtm l . wk<otim 

[0100] § STcttAf X i LT H, #'X£X;-C 

yf*«c«*&L.. cuM^fiRHT'Si. J&J»feO<«:itffl 

s c i (c «c o . e &&«ffii£»**MHM s *. £ 

[OlOMSfc. B<btt*'x*jJ:<y'*S5ctt**x©il^- 
tct x«Cu©B{b^*sJ;E>*3l7cJgJt.*5t, ) -r*afc^S 40 

js-c*.5fc*. ^-(b^S7c©*ac zam&mzmwmK. 

au£ (gs-cj^rt ^ffitf)iAty c 1 1* ojfit <t & £ . 
[0102] $ 6ic. iiyfe&Hbtt;tfxfc£o'M7ctt#x 
©il-^*'x#fflM(c*j^r. ^XvSr^s-tf-t. fc 

afb-c*. ti^is 2oo*cfijst , fc. cu& £'£?ftrt(c+ 50 
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«^©shr****-s<!:. aessii 200- eoo-css 

[0103] r&fc^. ^6©^©^i*^s«. mm 
(*««±©^n > * * h titcmwmw 

ibh*j&5M-s it* 5 ^lt. Mfe®^* 

^tf^«©iiS (>5K) te. /c£;i« QHT-5r?mAb 
/tCu-^Ap, Au©*-y -j f-£ffit>£C tKiot, S>& 
^BKf btt#* x©tfc|&a©3iirfSJ# £K <fc o t?t 5 c <fc a* 

^•tftL-rt^r^jri^u, B-fb^iUT©^s§-cfe-5r*> 
Ja>„ cofttyxix. ^btt#x*><fcj>*jl7t;te 

#X *«|& L a 6 . 5imM©fiS)a*?f UiKJ:, 

[0 104] C©»6©*9l©«a»?ttK:*5t.Ttt. /c 

<b^«cu(g(c^*tirt^ o(B^) Wot, am© 

«*>waMW3*i*. s^>^- cum. A<^, Admttt'oim 
it. friB©^Ji?i«cSiHbrc^o 

[0 105] iC6-C. RS^afi^A^t,^. CuW^t 

Gj®^t&&\sxmctm* : fc$L-fz>tcib. wmtmm 
mm*mc.L»^ <sht*swu^cum©i»^ 

[0 106)J/c ^©cfc^^JljSg^rti^ilffi 

A^pJte-c&^fc*. SWnai©at»cu^?r^«:fi3<;ai 

[0107] BHR«rdtrM*tJ: V««g|(DJ!SR^ 

SiUTli. fctittf b-m&ffl (tsIHI) SM 



(13) 
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ft&KtotcBBmx'* ? * y > vm. T$%(rcmm.AMf& 

[0108] 4$Ct. mcDTX^^ Ht3WSl>»&«, M 

*tt^^ > ^ * y >^a. ^V7xx^ ? z y 

>yffiT««*SCLlt^Q4K. AqJS, AuBttt£**J&J3E 

£ c £6&C> HUlE^VT^X^A-^^y>^"C. Artj:£ 

ssan©ftaafiH^!»8f>6titti^ t tec, *-rc*#x" 

J: -?T+#[nlieU#&o 30 
[0 110] SS^EnJnT^^VT^CDon/ o 

ffftlJfflU«:?T 9 *>\ aV7^ «ffi*30B«C«d> 5 tt & C t 

[oiin mi<omn<D$m-ftmx. m*^** v 

*-;WJBK3*iS»lwmB±«c % KWSjfcJ*. #y» 
^>^ff±JR<b LX c gt*Rtt» ffgcD« 

[o i i 2 ] oso, swam —meco^mxh^mL 
3itot t *osLS*KceEa-rs^^^-^>y©SLn* so 
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[0113] £^c, ^Rgj-cw:, «ffiE«©TflWR<!: 

Ut, /cix.S TiN, Ta, Cr, TiW, Nb, T-t^T* 
TiSiH T^JL'^TXTiCO, N), 7*J^r^ WCo, 7 
^;l/^r^NbCr, Tt^r^CrTa, T-tJU^rX Co 

^CoTa, 7*;l/7 7XTaCu, 7^7 7 XWN, T^U? 

[oii4] ffinz&ftwicto^x . n&mm&f&fiSrtrz 

[0115] 

[0116] £OK0!1 1 
^2 (A) v 2 (B) % 2 (C) feJ:(>'2 (D) , 

x\ 02 (A) KtKfflWCcsvrj:5«:, SfScDfg 
«l«l^SW/cSiS« (100)9 JiCc, Tifi<b L"CKJ¥ l 
OOnmCD p-Sil^«H(10*fiSH"r ?6^CgI2 (B) CC 
KlMfC^ , rC<b< 4 CVDtt<£9 Sia^7^rlMmJ? 
CCff^O/tf^ PEP, RIECCcfcO. X^-Xl}§ 500nm<t 

lt, ^2 (o cc»?MW^-rc:<h < , tuts sia R 

*§ iMm ljum <D«6 **R*»JGSl/*i. % 'X 
C^-C, Kffiajfl6«:Jgfi5EL/c Sift " JR7 !B±«:. El 2 
(D) {cKEW^-rCi < , ^*y^-Jlll<bLr TiN 
£JKJl30nm$JSf£, y »J > J: 0 ^il 600nmCD 
CuK8«:J5KJSO/c. &*5. C(D<b y f-SllWtf 

/Co 

[0117] H3CC«BS*fic«:^-rJ:5&iRJS» 
h^U- h) l2^F^^U/cMEE^Ji*ftg|5i3. 
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C<OWSM9&^W^'13^.^^-y 14a. X4b*ftUXf& 

p - * »j - * > ^i8, «E*»»a*»»i^©*r^«i&. 
Mtej:cfSfawcc*n*ntaflistifc*Stt- 19a. ia> 

*A«bTJi£*«EI»«fflliaR*ffl*Lte. a*. CCD 
ffi#lff'Torrr*5, (*A) 7-i><fc0^fi 

[oi is] -eut, ffinB^v h^u-hi2cc, Huiscu 

«8*J^O;fcSi*«9*HSEU 

>^5CCd:0l0r 7 Torr^:fi^|#^f-o/c o *CC«Mbtt 
137s (ft 2156, 79^£^^15<J: OSM&U 

-K-rtCDIE*** 4 x 10 - 6 Torr (DtKSSt 1 , 600 Q C, 10 

3W»^©SB»3WJIB s n/c a 

[0119] tL^Fdi LT, 1 x lO-'TorrtDS^^-C. 
650 °C, lQ»MJni»affi«:?fo/c3fe»*H4 (B ) GCtf 

To 

[0120] W±CD <fc -<DffiiI«\ 400 *C« 

±0«y&ffiiajK«:T, l x 10r s Torr«T^^EET-C 

5, 2.0 u Qcm t?*-ofc. 

[0121] ?Jc||Sfi«r«Q«*Jgjasa, EMH£*/X£ 

6450 •COffiffl-CCDSnlSSEK^tC, M3R»II5 x 1<T 5 To 
rrfitTOMH-CiBA L> /c*§^t % y 7 a - <Dfli ji^b* 
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* [0122] rnmwz 
mmmKDm^tmmtc* <a> «cKffi««c^rc 
<t<. mm<Dt&mmm*3LVtcsm& aoo)9±ct\ t 

tfii LTJgJ? lOOnmCD p-SiN^JRlOfcJSHR-rS. 2 6 

CC02 (B) CcKffiKJ«:7F-rc:i< , cvoCCcfcO Sift 
M7£ AOQrnmtCJ&tiiUltlk* PEP. RIE«C«fcO, 
-XiJI SOOrmtLX. 02 (C) tC»rffiW«C*TC:<h 
<♦ BUfB Sift J17GC, $1 400nm(Oai6Sr^»*JBfiEL 
/Co 3U,*-C, H5IBfll6*JBJffil//c Sift M7ffi±CC m 

io 2 Dcc»f[BW6c^-rc:i< % y<y+-JBiitur tin^t 

j^3Qnml$fi%. 9 £ ! J > J: OMiS 800nm©Cu 

fc. 

[0 123] Jfc«C. HifcWl <h|13C<B3tc^TMEEf& 

/Co 

[0 12 4] *»h^U-H2«C. f3£GdR8£j£ffilx 

20 fcsiSK9&RBU *<Dfftn-*y-#>:/i8K:«fco 

TH£Sf«L</c 0 C(D<b^<DS^Jg«0.01torrfMg^C^ 
0. C©*^^ail«CS^*fW>«WlT. 450-C. 
30 min©J»#*ffi*J£bT. BtffBCuJg 8 £ V V P - $ 

/Co ft*** aim^m ttft^iir h, 100 

%. H> 10%- N, 90%<Dii^1£;tfXCD<^^l,Tl>& 

lvrft©»^t>»fbtt#X<fcLT^ ft 20%- N 2 
80%£0..lVmin<D&B*t\ ^^S^g*ftSPl3±^ 

[0125] 

30 tan 
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H ? 10%- 90% 


Mft l/min 
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A 



^SL/co cc*c, OEntirS^as6iA^g^^g=$(o no 40 
%tLh> AEn^SCDti^iA^S^O^?^ 100— 110 

P~CC<££S&jA^M#^3<D 100%*«<Dlg-^'C$> 
-So ft*. HUgB^IICCfcW^«^|»J (AffiA) fccfcO' 

ffi<b<DB8^«S 5 cc^-r CTi < ri>o /c 0 
[0126] S/c, BJgB'J7P-JBJK^OHl©fc©«:o 

i^r, cMP«:<fc4i3i»jnx*m^ *oie«JBttS: sem 

6Ccfco*Cmmig!Ji«rS'JSU/dSm l.8MQcmr*o/c. 50 



firfc, STcti^'x ( h, 10%- N2 90%) (DifeS^o.41 
»EE^cu«l«:»L, M^b««t?*43ffc«S>«ffiK:Q«fbJBI 

[oi27] mmm 3 

IBSfiW2<30»^«:*jCir % Sfttt^tut ft , h, 
0 i>U<t* ft - H,oi^ ilTntt^xiur h, feu 
< $s Hi so%-co2o%^r^n-enflac^ $>^>^>^-^^ 

Xfc<fc^3l^^X^^0ilLre t J^L,/c^^ 
Sfeftr «SB»<D«flE*tf o /Co 
[0128] ttte, M^btt^xteJ:aPjH7ctt*x*SS 
CCtfrrK^/coT, 10 sec<D*S3l*«FlB*»£rS— 



(15) 



8-3 1 623 3 



27 



23 



50'C. 30 mini U Btfttt# cfctfSTCtt^ 

&ue t J£&(om v )m3t. cum<Dft&<Dm& h* ioo%* 



* *0.11/minTM£*&l/fc. 
[0129] 
[312] 
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%«±. &£mm<Dt£sb&&m&m<D : &£<D ioo— no 



to'xcbir a £?i3. 314. as. a6cc^n^n 
tag. «FM<D^ftr. vy v-wmzn^xnmm&z 

J&OLLIt. 
[0131] 
[*3] 
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[*4] 
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[«53 



»#*E2KTorr) 
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(16) 
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TorrE*(D«7k3R»Ha*"C?ft*P». SI$f4CCOt,>T S 

EMCc<to y^a-jgtt*, *n-eh«^ofc«s**a 10 

OEP«8W)a«)ji***5?»Si3(D HflWJHJL AEfl 
Ji«<D»Aii**3WflKoai3(D 100- no%5fci§§cDi§i^ 

<kz>msb&&mf>mmz<D ioo%mm<om^x$>^ 0 

[ 0 1 3 2 ] B?fa20Torrffi^CO*ie7K^#ffla i: t I T? 
©teSOftfrOK:* Ni £8Q%^/c?*-^>y#.X 
(H, 20% , N> 8090*fflt^i8^feEia<DiS*T*o 
/Co £/c. ^''Ji— Jl<hOT, TiNO^C/c£x«Ta, 
Cr. TiW. Nb. T^l^rX TiSiN. 7^7?^ WC 20 
o, TtJlsyr XNbCr, 7 -tJU? r XCrTa, 7^7? 
^CoV , r^^^rXCoMo. T*iI/7 yXNbCo, T^fo 
^rXCoTa, T^n^rXTaCu. 7^7?^ , T 

[oi3 3] mmm5 

9c? \ ffim<Dmn$m*m?tcsm& aoo)±cc\ rm 

tLXmW lOOnmCD p-Si Nl8£ iSMU 3 G/tfCcfc 

0 Si a IK* 400nm^tff^£L/c^ PEP. RIECCJ: 

0 V — 800nm<bOT v mFlfi SiQ, KGC, ifl 400 30 

CC, V i--Jf ilt TiN*JRff 30nm«:Ji£«», CVttC 
ctOMil 250nm(DCuBI*fiEfflO/c. C<DtZ, 

[0135] &*>\ CCDmHE SiQ, JR&<£a*CuMOJ&JS 

h ! J^*;l/^>i0 [ (CF 3 CO) 2 CH] Cu(C 5 H i 2 Si) 
ZHmtlsX, m CMXC<fcoTtfo/t e 40 

[0136]$/c *£«®fi 200°C. m*ftK.O. 

25Torr\ H^^^OfiSMiia 8sccm. J&Milg 4nm/sec 

x$>-?tc 0 ^cds, HJS0»2<D*&tc!gi:, a 20% 

- N 2 80%^OAl/min(D^fi-C^S^±^ci: , 3«*& 
*\ H, 10%- N 2 90%<D@7utt#;*£0.51/ m 
in<DSfci:*C30 mirOB*6C«|&Ur , milBCuJg^: 300'Cr 

[0137] fc£Pt£. BB4«:oi*t sb*cJ:9 »J7p- 



<D 127%T'£>o/c 0 f££j]B$CCW: H, 100%^11/m 

in<D«MT?«*&Ofc. ^6 (A) (B) (C k 

[0138] g/c. CMPCCj:SiBHttlX*m\ ^£>IS 

arfC&o/c 

[0139] mmm 6 

5fe*T. i^£<DttlMW&Rttft:SiS« cioo)±(c, Tift 

iLTMiS lOOnmCD p-SiNM^^L, 3 CVtfC<£ 
0 SiQ, 400nmJItt^/#L/t^ PEP, RIE&Cj; 

0, X^-Xipi 800nm<bU"C, i2 (C) CCgfrffiftGC^ 
TC:i<, HE SiQ, J»CC V $S 400nn^£^gfc2RBfK 
Ltc 0 

[0140] y&>-v. wmm^mutc sio, 

SijaSE^ffi lXlO-'Torr, IffiSLArrtx (B,^-90 
°CtlT) Si^"CE* SmTorr. fiXjreSgl5nm/sec"C* o 

/Co 

[0141] ^cc, mi tcwmffi&z^?£'?ftmKm 

*3Ml»T*b-^-*ilR»22*WT*jlME#23«:*tl-t 
24tC^^b^25*^Ur^b/cM7Cl4^7Xet*&iS26, ffiT 

tattiEE«i^ffi*:*gP24ccs^L, ixmmm*»&24to 
mmzifyv-z ';-^>^27^<fc^teffi;t5(^>^28 

[0142] ftfc. c©*Pffi»Wfi«iSiKttSJ»tggS*« 
10- 7 Torr*C^>0, (3»A> ^><fc9&@#X 

J:^CC, »DK($23(D$ , c^gptC^ sia IS 23a^C^/cSi 

Fc 23b7&^^3nrc^ 0 

[0143] ^ur, HfrfE*-#>sn8iB#2o«:. fjia 
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/Co C<D<b£<DS£g&: lXl(T 7 Torr*Ifi~C£>9. t<D 
M£.$m& N 2 90%- K 10%(DS7ctt^'X (7*- 5 

fiD^i^K^ 300°C, 30 min. & O < 450°C. 30 mini 
U ^ff»23^cfc^Cu^COjE^ffi^^^r^JE^S 

[0 1 44] Mm^^74dJ:0'^8^^n^n^U/c 0 > 



(17) 3 1 623 3 
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[0145] CCt, 17 te1ti\t&%L&& 300°COi§^ 

*8«:jjnj&fi«# 450'CCDia^^tl-e^L/, y 
yv-<D&^ (ESUSK) sffflfitt. D<t?$ti*j 
<D^<£cuKJl cim ©Jt* ( a« 0 /o) o/c 0 

[0146] 
[SI7] 
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[#18] 
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SSiffil/Ltf ftcm 
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1.9 





mite^v^ksioo^x. omt dl,„ /d= 1.2 

»D^JiCD®^l-CjS^ £tf -5 L ft** o /c»^», 'J7P 

- 1 ^F+»r«SE«cD»JsS«^?Iter * o /c 0 
[0147] £/c @ 9 Mia y 7P-^mcw 

y^P-*-^ ( 0L <n /D) iEPMfcftkgf/mm 2 £ 

cDK^*^0/cfc(D-c, ft»CfctfraJ»SK# 300-Cco 
•To 

[0 1 4 8 ] H9*>6t>#^5i5«:, EPttJ^fciO* 

> « y 7 a - izmtf i> > EPJncs* i6kgf / 

rrm 2 T?«:ffit^Jg#Sgtf>e>*V EP jJDJS^ 50kqf /mm 2 Ttt 

[0149]$ 6Cc\ SufBJal^SS 300*C. 30 min, EP 
IXU&Jl 7kqf/mm 2 "C y 7 P *?:/ct§^£ , JraJBUSUK 3 
00°C, 30 min (EPflDj£#J& 1/ ) *C U 7 P -$ i*/cJ#£ £ 
fcotvc. y ? p-tt«8*^aP5*rth« • BSUft: 
«S**BI10 (A) (B) tC^*To CCX\ 

H10 (A) «EPJjnjS*^flPx.r y^D-L/ci©^"CA 
0 . cpiwrc**Ja*l^*-r £ <b MSf ft«SECU^^0C 3 

nri^cDtcstor, bio (b) ©ai^jsjj&jrax.?* 
y ^ a - u/cig^U*, >J7P -#^+#rBJTig£>S 
ffiE#*»« o f#a * o /Co 

[0 15 0] S/c, ^7*J<fcV*8CC» % BufBJjP^S 

^^>i±r7^b/co 

[0151] ?Ut>*>. ttTttfcOifi&iC ikgf/mm 2 Et± 



fi^kTSCi^r**. *SCc\ Wm&Jj 2kqf/mm 2 t(_h 
[0152] COlOfcWC. jJDEE • WJMKiii 

fctl/c. 

[0153] mm i 

lUciC^ ImmUm* 450°C«±, ^1^130 min 

r^>o/c 0 
[0154] 

5feT, Bf*<DfiB«r««*89:»teSi»« (100)±CC Tffl 
il/tlJS lOOnmCD p-SiNK^r^SSU, 3 6CC CVD^Ci: 
40 0 SiQ R^: 400nm/l^iSL/cta, PEP» RIECCj: 
0, X^-^!@ 800nm<hbr, ^2 (C) CCKffiW^^ 
TCi<, milB SiQ, UK!, m 400nm©f»l*^*J&fiS 
L/C. 

[0155] ^C^"C. Hu8Bflt*J15JSL/c SiQ, M®± 
CC V ^'J+-iiU TiN^MJl30nml?SJi{t. KX^X 
^^^»B*fflt\ ^A' 9 ^iJ>^{cJ:9iI SOOnmCD 

50 [0156] b5BEai1S©^^< si * y > ^fiS^W:^ 
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lOr'Torr. WttKAr^^ (B*-90*C«T> £JBl>5mTo 
rr. fSMM^X0nm/secV^>-z>tc o 

[0 15 7101 nicctfflc^A*^ -apfflftffi 

ffl««©«Bs«iJ5R*^rfe©-c, ^vzmmt. ana 

^ll^CfcC^r, 29a, 29b&£P-£ y#>:?\ 30a, 

h 3ib^#ge*sffiasn/c^^^^«m 32« 10 
i&H.mm 32atcJ:or±T^rSi«:^S6"r^— 
ig^T^n- 32bteJ; O'Su IB o - K*feJU32bCC*f 
r^L/ri3a3nfct-^*rtjaT*»ffi* 32c#ER3 
nyfcflO!»«iS«*S (#* h7*UX^t>^-) , 32d« 

[0158] :xc^ sjiax^ v * • imK.m$mms<D 

Sc32©C2-F-fe^ 32b±(ttgi*U ttBE«« 32a£>IgI& 
CCctoT, WEEf* 32c<t<DPa1"C, lkqf/mm 2 ©— ttt&fr 
*JPtL 250°C, 350 - CfcL<tt 450'(Tt\ 30 minMEUft 20 



(18) «H¥8-3 1 623 3 
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[0159] cti6. y:7n-«c<fcoTi»«cs«>i&**'i 

/cAlJ^<DJl£Dmin £?g<7)8£2 DCDttX'm? U 7 O-g 

JtlSK)*:*. dffi^o-jftir- NBA 

[0 1 6 0 ] H 1 2tt0^2*i/c<£5Ct, CCrteAlJg 
CC lkqf/mm 2 WjS**ft^r«C 4T % AlMOU? 

[0161] 

tOX 7NCu*5<fc 6NAg*fflK U , i'JitX££ IX 10" 9 To 
rr, flBWfiAr^/X (Sj£-90*C«T) #HM. JE*5mTo 
rr. J&Milg l—lOnm/secT. ^9 tecfcCXSUOCCTjcT £ 
9 ft4Mfll^fR)lll«iai O/c. 
[0162] 
[19] 
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WlCttLX, N 2 90%- H, 10%Ofi7Cf4^X*n/min 
T\ 450°C, 30 min*«Hl«:tf <<\ S^il^V^n- 
[0163] cti6, >)y a- xffi(,cmzb&£ti 

Qjpx$gmmx&ftr>xfr*>. Hssmiitcfco 



HS60II9 

J85fi^J2 0[)iS^C*5C^r, v YW&t LX7NZu% 

fflC^ ^cMilS^rlOrvn/seciL, ^/cil nc^TCTi 
< k SiSfiO)aK«iRf4^RUR«> L < te^S (23 

[0164] *t<D\&. n*>ntc&mi<<cttLx. o, 20 

%- N, S0%(DK^fc1±^*8fcSO.ll/rainT?. N 2 90% 
- H 2 XO%<DM^rtXZTfcMXl/minXmmcmt£Ltj; 



(19) 
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tfh. 3CXTC, 30 min^S^rifcU SolBCuR* 'J 7 P 

[0 16 5] cn6. y:7o~«cj:oT»cc*«>i&*ti 

/cOd«©J*S Drain ^flttiDflgS IHDticrCni*? 0 V P-g 



#13^8-3 1 6 23 3 
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[0166)11 i ^e>#a>&<£ sisscDias* 5 

[0167] 
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$mm i o * 
mmoiimMM&WLWtc e^o^smm. ( 100) 

±&t. Mil 100nmCDp-SiN HM^f&BL. 2 6CC CVD&CJ: 
0 Sid JR* 400nm»tCfiJEJRL/cfS, PEP, RIEtCcfco 
TX-^-XlpI 800nm<bLT, BulB Sid HCCIH 400nm<7) 20 
mZ&&&J&JSLUtc. #(,>r\ Suffi«4»fiEL/c Sid 
JRffiiCC^y^HBi LX TiNlR*30nml»tCJiJa«b, S 

[0168] IuIBCu0CD^M«:^/cO . X/S * dfJSBi 

SX^S lXio-'Torr. iS^JKAr^'X (8SMi-90'Ctt 
T) . E^5mTorrt?^?:?fo/Co 
[0169] CCtfflt^cvn FP>^-;*JB© 

K3S««*(ET (JKfb) Stmt, SSi^- 30 
HB*K<fcL/»*Ci7&>6. HI 3 (A) *5<££>'H 
14 (A) CC^n^n^WCCTR-Tcfc^ttAfttte^©* 
AA*tftJ«26.6* (LD:2.0) 6 U < W4f <LD:1.0> * 



[0170] tt*5. 113 ( B ) *JcfcOia 14(B) 

[0171] &t>tltc&tmtCttlsX. d 20 

%- ^ SO^CD^ttt^^^^SO.ll/rmn-C. N 2 90% 
- H 2 10%CDS^^X*iSSlVrnin~C(HlB#CCttt^o^: 

#6, ^K^LfccfcSft^iafeff^ 30 min^M®*: 

[0 1 7 2 ] II 2^6^5J:^CC, CCW 250°C 

[0173] 
[St 1 2 ] 
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111 40 

CC % Mm 100nm p-SiNR*J5fl8U CMXC<fc0 S 

id M£ AOOnmJW-dC^f^Ltd^ PEP, RIECC<fcO, X 
■^-Xlfg 800nm<hUT. fjfB Sid JUKI, *S 400nntf)rS 

[0174] 85IBi«*JKfiRO/c Sid Mffi-t 

tc, ;<'J+-HiOr TiN*B*30nmRjaia. ilS^^ 



[0175] fc*. gfrlBCuKcDX^* v Z V > ^/SfliCC^ 

10- 8 Torr, SU&AriiX (^-90 - COT) SH^"CBE 
^5mTorr, ^MiiaiSnm/secT* ofc 0 
[0176]*K, H 1 5 CC«W«WE*ttffin«:S^r»0 

ti/c^<$gP34<h. KTE*(*ffl34(D— «««:R|BSn, & 

Err£i£i433£ggi,/£#-- h y ^^3s&iiRttsti*m 



(20) 



8-3 1 6 23 3 
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mm3st, BtrtB*:^gP34<Dfl^swJtcss?n. **a3ft 
mm36, i^omu^37^:^n-E r ns3ESFM-r^s^Fm 

^ 38a 38b, 3Sc<b, HUlB*f*§P34F*9CC ^ * - S > ^ 
#X £{&£-T £ ^ -f > 39<h £JMS U/c«j£(Dtraffi§ft 

[0177] c cr«ftf, HufBcu«*fiSjaofcKl433 

? hT&— K^g lxia 6 Torr£t*^gfmO/c 
f& — (/cixtf N2 90%- H, 10%CD 10 

iH^rtfX) tSEE£U/c D cotttBt, ^KSPMU 
/o£tfca$34f*3K:, V * — ^Z?il7, (tctZ.lt N, 90% 
- H, io%<D*^#x) zm&fZttbttC ffi^P- 
5 34a. 34b£|glb3t*:t, hJIB*- h y * ^35CCi» 

•K*sn/cK»33*. «^c**«34rt*»as-a:r. 

UK * araM***. c<DSRi*@gt, I#f433tf>cujg 
tt. ttl^n-^ 34a*cj:otMSfc • «*IE3ftt y?n- 
3ft£ 0 CCt, JJD^P-^ 34aWrt»T*t-^CCj: 
0 40trC|Ift*«#U #£PP-^ 34bte^fi«Tt*> 
0, $/cM#{C<fc4#EEtt lkqf/nm 2 , [HJiSilglOan/s 20 
ect£>& 0 

[0178] ifacc^DcuR^y^o-tcioratcca 

*jA^cuKOJ*S Dmin £?#<£>8S3 DCDttt^lT U 7 

g/c Sttwtcoor, cMpriB3BMrax*?for^6, * 
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[0179] mmm 1 2 

g (100)±*C. Ti&i LTMil lOOnmCD f>-SiN)g£j&B 
T-So &l»t. G/lXCcfcO SiQ, K* 400ranWCCJBJiEC/ 
/c££, PEP. Kl&C£r>X. X^-^lJg SOOnmi Lt, 
milB SiQ, J^OC, 400nmt3D»*^»[*JB^SL/A:. 
[0180] IWE8l**J5SOfc Sia KBB± 

(C. xy+HB&bt TiN£JRJ¥30nmtJ&Jgf£, X'*? 
dfU>y«Cj:«3a» 800nmCDCu^^r^JSL/c o C 

?To/c 0 

[0181] fjtSJ&Mb/cCuMK:o(,>t, x^- 

«f^/c 0 frte, MffiQiR(D/I3^r[5l^<7)--8B«JI»*, 
J5HR0/cf£, lOONHzQ rf ArT/^Xvtfrc, 

-100 vcD'WTXSE^rEPflnot, i^cx^-x±<Dcu 

[0182] 
[*1 3] 
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* hl2tt\ gijfBCuM^iSMb/cSiSS^: 

/c 0 CCD<htCD»^S(3:0.01torrliJgT'^^o *ffiffiH$ 
<D#Hmte, Hji a <D#JEJt ( p m2 / Poz) 30, *g 

ffi^2<JTorrCD#K«*t 400°C, 3Q»(Dj»ffiffl. 

Hz 10% — Nj 90^©^*-S>y//^*T 650'C. 30 
ftCDBMimcmfc O /Co 40 

[0183] «rBRMn«fkLp}ftftfft« «S*4tt:-x»T 

(y^a-JBtt) *HSU ^?L<DWM^fiStSb/c$S^ 
*«1 3K{JH±ta^U/c 0 il 3<D rWrffiJBtRj <£>JS 
it, OEPtt»©«*i&*«#»8RS© no%tU:, x 
EPtti8©a»i£#S#«<Da5 S © iao%*n§<Dfc§£& & 
MtffiftKtfJ F&9&&Utcm&r?i>2>. S/c. ^13 
CO r CMPf£<D£7L©*ifflU ©Sit. OEP«^?L(OiliS[ 
^ttBBBfi lOOmrrKD^t. Ojnmg^/cO lilWTt* 50 



0, xept* 2fflJW±t*4. 

[0 1 8 4] il 3a^6qB6^ttJ:9(C. x-^-X±<D 
C^* 100rwSKCC»<BOOffiiLt*5(r^cti^«, y 

CcJ:ot, x-^-xgp^e>cocuCD^Kj^^+^<h/cC 
0. »rt*+»«:a»ii^c<fc^t*&^o3fe. 

^-^-X±CDCuMil^ 600nm. 800nm£>*i^te:, ^'h 

*<0^f LCD^^StB 3 ft /Co 
[ 0 1 8 5 ] 3 ft»B«£ • WffitaffiffiWKi^L 

t*-o/Co 

[0186] mm 1 3 

C©SeSSW«. TX-c^ hit i.5ttT<3D««)iA^iBS<7) 

*«a«*^^*»«©«Ji*ffi«t**. 

[01871116 (A), 16(B), 16(C), 
16(D), 1 6 (E) . fcotOll 7 (A) , 17 
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(b> % 17 (Oit c <D9mM<omi&mmzm&M 
(,cffsUtc<b<D-c. Hi6 (a) (rcmmm^-rc: 

htltcm.& 150mmCDSiS^9_htC, CVttC<£9 SiQ JS 
7 3500nm®&C Jf5f& U /c e 

[0 188]f(Dll PEP. RIECCcfcoT, 01 6 
(B) RlBfTffitofcTr^tri < . l5ll500nrrr- 5000nm, i££ 

<bm6<L^S^T'5r7>^^ h*-JU£ PEP. RIEK<fc 
[0 189] HulB^e^rJf^U/c SiQ> ^7ffi 

cc. 016 (o icmmmc^rct <, cu<Dffi;ffc£ift 

&t<C J: X % SA^^J10kWTCMi53000nmCDCu^ 8 

016 (D) ccKffiWte5*-rt:<t< . 

[0191] £cte, tOi*^*^-!^^ Ar/ H, 20 
/ a jg^ib3^U/20/ 2<Dig^#HSL £IEfr£0.85 
Pa<bU/c 0 $/c, XA'^^-y^hiUtt, ifiS 3 
00mm©ttfi 99.9999%£>Cu£/Bl,\ ^Oifii*-y? 

SUb/c PBNfc-*-Jbfc:»«7- + -^taotKi, 

jjXArtfX *a»A 0 r 450°C^C^ U /c 0 

[0192] mffBX^ * * "J > ^Tlt, iiuiBculR8 a* 
gtfbb&l^^C, fc<t*.«Ar- H, Sog^xSffl 

Mrc<&$$uxftth. &*jj)i>j*x~jj)\s#yvzs># 30 

( CMP) &&C<J:oT, BUlB^{-?H5<DCuM8*5j:^ TiNjH 
016 (E) CCWrffiWtC^-rJr^&CuBE 

[0193] ±IBI*f4fc:oi>r SEMCci: o y 7 D-ff£tfc 

±x. nm&mzmn-zteVTx^tr hit i.s«Tr^ 

1.8m QcmlUT"C^)o/c 0 40 

ft $It££{£iE-C# £ C <L)WBBS ttfc. 
[0 1 9 5 ] £<E>CC, 017 (A). 17 (B) tecfctf 
17 (C) SffE^^v*y >y*C*$C^r, Cuffl!8# 

Si 6 ocai^iA ^ n £ tKJB*«se wkts i/c^©r*^ 9 
cocu^cc QEwaJEA-r*. ^or, c<d gushf-osa 50 
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17 (A) KKEWK^iTci:?^ fiSfitB*Wc-«** 
[0196] S6«C, C<D*>*v*y>^ c k Stc1£# 

[0197] S OiBttfiffiSSx*;l,^-*ffiT 
^6ft£MSK3fctgir& (017 

(C) ) . 

[0198] s/c, WB*>***y>^fctet>rtt. at 

(D^XvKcfcoT, O* >f* 

t, mmu&i&uituxh, ]Ki»ra&aBeoaMtbJ: 

LtcrtXfiK ^mWtLXCim^temULte^i><DX$> 
[0199] ±ffl^«*«?ae^: 450'CCCg^U 

«c»r*cuiR^a>«»*BjBbtt*6«*fT 

[0 20 0] */c, ±IBr«iSS l50mm©SnS«CCjEt 
L/, iKS 300mmCD^-y-^ h *TSRIiEfj|75mm<*: L//c^^* 

*»^©fiiBA»JSJE»**»fcftBE«^^<^ *U > 
y ^ - ^ -s^r^s-r ^3 '^-^3>xa ^ ^ y > y 

[0 20 1 ] S/c, BiT5Br«CuBI©flcBtcoc>rttl8L/ 
[0 20 2] HJS^i 1 4 

C(D*ffi^d«, T^-^^htb 2tiTOn>^^ 
[0 20 3] HI 8 (A) . 18 (B> , 18 (CK 
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is (d) c<Dmmm<ommnm^m^^otc 

«#^*Stt6ft/ci£g 150nn<DSiS«9JbK:. G/lXC 
<tO SiQ, M7£ 600rmJ?CCjgj&l//t« -e<D^ PEP, 
RIE&tcfcoT, /ci^^iBS 300— 800nmCD:3>£^ h 

[0 2 0 4] X^r, iiufB:3>£* b*-^6a£Jf$i£l, 

tfex^ £ ';>yffi^J:or, ii8 (a) teiftffiftK: 10 

TjrTCri < , Hi? lOOnirfTXuJ^CD 1 ^Jg^T o/c 0 
[0 2 0 5] ^ CCD<t^i>>^-F*3W\ Ar/ H, 
/ 0, if^tt£ll/20/ 2G>ig^#H«, ^11^^:0.85 
PaiU/Co £fc, h<hOr«, iES 3 

00mn(O^6S 99.9999%<DCu£ffll\ ^Olfii^-y^ 
MB<Z>£8t (TSP^St) * 20CtamfiaH£t/fc. ft*. 

[0 2 0 6] Si»S9« PIDS»JffllL/c PBNt- 

#-_Bc»«*** ^Ccfc-oTfflSU X«<Z>JiffifflJ*c 
6*J»e3M4«:I«I±S'l±ifeA. 80Pa<Z)EE*-CAr^'X^zg 20 
Alt 350 - C*ffi^.3&:CiSffi«:ttIf»O/c B 
[0 20 7] C<D«* SSSSS: 450'C«ciJlia&U 0 1 
8 (B) CC»rffiWtC7^rC<!:< , BUlB:a > * * h 
6a*£ffiW{CHeW£tf<fc5K:* /c<fc*tfl»/S 300nmC7)Cu 
I8^2Ml/c 0 C©i*©^t>^-fi»ia, 
TSWIEHttt. «rffil*SEBI<W»^iEICr**. 

[0208] co2^cjsSBi©fc*a>^^v * y>y»T 

/c3?>, /ciitfAr- H, »<Dffi£#*»H«"«&*Pl, 

tc 0 ttte, C(D»iPSiStt *cc«7CjSK*«{t»K 30 

[0209] ^^*r;l/y^7— vi/Zs? 

( CMP) ffitCioT, B?fe^>^^ h^-^6a^gP<DCu 
K8te<fctf Til^SrBfcSOT, 018 (C) KKffiftK: 
SVr«fc9tt* OS? 5 # tot bit. fOS, *J60»13O 

siq, 1B7' 4ffc!RU tikRii' cd 

?^>y*if or, gii8 (d) KiiRffiWKT^r 
[0210] a*s % mmzmt. tattoo tx^£ h 

[0 2 1 1 ] S6$C. tfr^x-^^oaffiBS*:^ 
tXJ* h U^*7>f >»tt?:f Ltfcl 
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[0212] _hlBr«. Gu*flU«T*iKr¥©SWrtMI 
350'CK, a^OBaB-CtiSKatt* 450 o CK 

9fc«B*W0tti,>t\ fc£A«23cjamiBS 450'CK 

[0213] ftte. C©HJSflfl©*B^fe-. flURft. 

[0214] H jfeffll 1 5 

c<d»sw*, hit i©«*ia*ia»*jj:aPT 

hit 3CDa>#* h*-jKWBfi!Cra**tr*3l 

[02151119 (A) t 19(B), 19 (C)te 
cfctf02 0 (A), 20(B), 20 (C), 20 

?ARtt6ftfciEfI 150nm<7)SiS^9_hCC, 01 9 
(A) (CUfrffiW^'TCri < , CVlXCcfcOMJl 850nmCD 
Si 0,^7, JgJISOnmCD SiNR41. fecfcO'KJS 400nmCD 

[0216] PEP, RIE^CjCoT, H?IB SiNM 

4i^x^^>^x h vA'-iU 019 (B) KWffiW 
CC^TC<L<, /c<bx.{^if§ 400nm, 813 400nm (DM 6 
* SiQ, JR 7' CCjfcMlOfc:. 

[0217] ^l^-C, HCX PEP, RIE^JfeUr, SiN^ 
41*JcfcCX SiQ, «7*^*-->^U 019 (C) CC 
KffiW^C7nTC:<h< v fc<fc^.tfii:S 300nm, 900nm 

[0 2 18]*©a, S?IBn>^^ h*-;U6a*JB8S:0 

2 0 (A) JC»rffiKJW:^-rC-i<, fct^.«W3 30nm(D 

[0219]*^ H^rtt^?»U >yffitcj:or, 
020 (B) (cKHWcc^-reri < , 30kw©taA«^ 

"C, Mil 300nmCDCu)g8<D 1 ^CJSSBl*tf o/c 0 ft**, C 
+ Ar/ Hi- / 0b S^JtS: 11/10 
/ 2CO^^#HS, ^JE^^:0.85Pa<h U/Co S/c, 

hiOttt, 300mtiCDiffiK 99.9999% 

St) £ 300rmiK:!9:SL/c o 

[0 22 0] ^e>CC, Stfcte PIDSUtaiO/c PBNt-^- 

£«&4rS]±S-t*£/ctf>, 80Pa<OBE*-CAr^XS:z»AL/ 
-C 350°C^:@x./j:liSS^:JJDl^L//c e 
[0 2 2 1] C©». SSSa^: 450-C6Cttl^iU, 02 

o(c) t<cmmmcm?z±< , mtzn'Z2V*->\> 
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300nm©CuBi8*S6«:2^SRO/c D C<D±$<D?- + 
>^-rtfiatt, Ar/ h,/ o, r^i:b£ 11/20/ 2 

©is^»H»cc^fcs*hfc. a*. TsrasBiiiH:* Buiei 

[0 22 2] C<D2'Xf8M<Dtc&><DX'< y $ t)Zs#WT 

£/c#>, /cix.tfAr- H* ^ (Ar/ H. / Q* S^tb£ 
u/20/ OCDig^^'X) #HMT'?^iPL/c: 0 &te, CO 

^^JM^7^^;l/^'J ^S/>^ ( CMP) & 10 
(Ccfc-^r, H?fB?li6?fgpa>Cd^8*54:0* TiNii/ fit£f$ 
£L>T, 120 (D) (cBrffiWCCTn-Ti^ tt, Cu^^y 
Sbte <fc C/cu««>ii*E«8a«:(tA fc¥SW*S8B*» fc. 
[0 22 3 ] &te\ Cu?*^ ysb^ct^Cua^jA^l^Sa 
RI+iteOCDTX^ rit^— CCSaW&SJVCte 

# 1.8m QonWT"C*>^/Co 

[0 224] £*>CC, b?7^*->«^<D*«iBI§S£:fl* 
fc. 

[0225] a*>\ ±tacujgcD^je«, A7Grtt^^? * 

^r^BC LSI I >CuJS£ :n>*^h*-n> <DJgte CflMfi £ 
[0 22 6 ] 35 fc. COjOfcWMi^fc. J&flliS, fiSM 

msw 1 6 

C<DjUfeWS, bib i©«toii#lBi«teJ:tf7 

[0 22 7] bJSBHI 9 (A) , 1 9 (B) % 1 9 
(C) teJ:t>'12 0 (A) % 2 0 (B) . 2 0 (C) , 40 
2 0 (D) StlLt, C<DHJ6W*Si?BrS. 
[0 22 8] 9gT, »fSOl»Btt««*Sti»Tllia»« 
iS^ARt^^tl/cieS 150mm(DSiSffi9±6C, HI 9 
(A) CC^ffiW^TCTi < % CVDCC<J:9JIIJ? 850nmCD 
Si Q, 17, HSJ^SOnmCD Si MIS 41. *5<fctflfi/5 400nn*D 
SiQ> 17' &JB^a»»0EL^. PEP. R 

IEtCcfcoT, HulB SiN04l£x ^>y;X h yJ*—± 
U 119 (B) CCKffiWKlTjVrcri < , /c<fc;U#H 4 
OOnnu m$ 400nm <D?g6£: SiQ, 17' «Uf2Rl//c. 
[0 22 9] ^"C, Btf PEP, RIE£J£LT, SiNJJl 50 
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4ite<£0* SiQ, 17^a^-^.>^1, 119 (C) K 
»rffiM«:^-rc:<b < v fc<h;U£S;S 300nm. gl£ 900nm 

liit, 12 0 (a) wiKffiWwi^-rci 
[0230]^, **tt^^dry>^ffi«cj:or, 

12 0 (B) ^KFfffiW^-rCTi < , JS/¥ 300nmCT) 

[0 23 1 ]&te. C©<t#^ + >'<-|*ifc:«* Ar*55 
rty**—#y Film 300mnr<D OiS^-^W 

U/cCu£r/BC>, ^ifii^-y^ hra<WE« (TSHffi 
gt) £ 300rrm^:i^L,/Co #te\ &A**tt30WYtr* 

[0232] ^e>tc. mm* puamoft PBNt-^- 

G«14«:fiJ±S^*/c^ SOPaOJE^-CAr^X^r^Al 

r 35o*c«rffl^.ac^afitcftiJftL/yt. 

[0 23 3 ] 5fc««c, »R*KK^<DjRaSS*^L"C» 

12 0 (C) CC»rffi«CC^-rCi<, Mil 300nm(D 
QjR*^JRL/c. COitft^rttt, Ar/ 

^^:0.85PaiL//c o ^/c, Xa* ^ ^ -V y h t IT 

t*-rv hn<omn (rsm&m * 3oommccs^L 

/Co 

[0 23 4] S«« PlDSBfflJU/c PBNt-^- 

G^tt^:[^±$-t±^/c^. 80Pa©EjrAr*XS:zjSAl/ 
T 450 ft C^®x.^l^^CjnML/Co 
[0 23 5] BuiBX^N- -s, # »j > ^T«, «»«J«*IT 
**r<Dlffl«, Cg|R©»Yb*l»±"r4/c«>, /c<hx.«Ar 
- H 2 i£ (Ar/ Hi / Q» =11/20/ OCDS^'X) ^ 

Har^iPb/c 0 ate, co»a»Ha«. mtcj§7c# 

[0 2 3 6 ] C(0«. 4r5*^*^*-Jb#'J^2/>y 

( cmp) aaot, Huiame^sikDctjssfcj:^ TiN 

Kll' ^ri^*L/r s 12 0 (D) ^KraWcc^fcfc 5 

[0 23 7 ] ate, Cu7'^ ^Sbte <t VCL«tf>ii*fiB»8a 
Rfti'teOcorx^^ htb-c^i— &cStf>&£tvtte 

[0 23 8] ^^)CC. fcfT^x->Sig<Z>mSifl«*fl5 
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&&ictt-?z>mm&z&mxz % *$eccu^^ ^sb± • r 

[ 0 2 3 9 ] ft*>\ ±IB^^:$tfCu^c7)fe J:0'Cu^cD 

©J; 5 ft7^££Sft^ sgitx?i<7>*i&ift i'feien, 

[0 24 0] £6CC, CCDfUfctfiJCDit^fe. CuCDft:b9 

lACDm^tmmic, ^z^zvmz. ^wtmu^^i 
[024i] mmm i i 

tUXf&B lOOnmCD p-SiNH£ Jfc/XL . £ 6Gt CVD^cfc 20 
0 SiQ 400nm^Cff$j£l//cf£ v PEP, RIEGtJ: 

0. X^-XfJi 800nm<bbr, ftufB SiQ JR&C, ffl 400 

[0242] x^x, mnzmz&f&ofc mm± 

BISL $eCCT^JU-7rXCuTa^:lii¥l0nm^;®U/c o 
[0 243] HrflECuBScD 1 ^J&JKflL S«Sfi^r 350'C 
CC_h^$1±r, EMM 600nmCDCuJg^:2^XiSMb/c o CCD 

2CD$^^B^~C\ ±mt0.85PaX$>*otc o 30 
[0 244] fuiBJ&jgi^ J»CDJfctK£ SEM^CTtl^O/c 

^-^*aM3ELfctt*. *<D*fiI*tt 2.0° <ht£ilE 
[0 24 5] S £GC, HufB^SJi^: CMPtcriBilgJnXL/c 

[0 246] H«ia*ffi-cjBjau/caffiiB««:o 40 

[0 247] ±fBCD<fc 5CCCui»ntt©<fcC^Tift«*^ 

<h ft < % U fc 2 #J&JRB#<DCuJ^<DSS8& & il^CCii 
*tU £60cIBfa&fa±O/c o 50 
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[0248]t^ 4 Tt6K£LT. Cutt t'OBHlffl 

ffi«rW»CC«ofc**flEBI«:tf^«. !&IieifiKZ>fiJffft 
»*«©J&J5S#TiJ1IB i ft 0 . 3 ft £HSI3SgCD{l$I 

[0 24 9 ] $/c. Ti&mtUXtZ. 7*:)\,y? XCuTa 
(DffeKl, Ta, W, Nb, to. m7 7 X WCo, T^ifoV 
T^NbCr, T^U? rXCrTa, 7^7?^ CoV. T *z 
;U^T^CoNb, T^Ji/^ y XCoTaft££fflt>r&M£?ft 
tS*W#6ti/c. Etc. Ttt&Jg£— ffi*»tciBU 

> y ft <tf <D ^ 5 X v ^ > ^(t <fc & SBB »iW t SrtT x. 

[0250] HJfiWI i a 

[0 2 5 1 1 H21 (A) . 2 1 <BK 2 1 (C) *5 
^32 2 (A) . 22 (B) , 22 (C) . 22 

[0 2 5 2] 9rS<D|gttffi««&C^»TJRS«« 
Ja^feK^^tlfcita 15Cmm(DSittS9±5C, ^2 1 
(A) CC»r®WtC^-rc:<?:<, CMXCj:0Mi¥ 850nm<D 
Sip, HliPSOnmCD SiN^41, BB 400nm<D Sia 

[0 2 5 3] ^CDf^, pep, RlEfc:J:^T, mfIB SiNM 
4i«rx^^>^Xh 9;<-4U H2 1 (B)CC»rDiW 
(C7^-rC<b<, /ci^tfifS 400nm, Sl£ 400nm <D?g6 
di404di:t>* Sia JR7' tcjtmutco 

[0 2 54] ^C^-C, PEP. RIE^rJSUr, SiNfll 

4lfecfcO' SiQ, m7*'*$-->?ls. M2 1 (C) CC 
Kffi^tC^T<r<b< % /cixtfilLS 300nm, g££ 900nm 

[0 2 5 5] *<D«, HWE3>*^h*-^6a*jeKL 
fcffiCC,. CuCDl£lk*|»it^*fc»©^ , «U+-JB<!: It, 
i22 (A) CcWrffiWCC7S"TCi<, /c <h 9L \tM 3 30nm 
CD TiNlRll' ML/Co 

[0 2 5 6] *«C, A^Ftt^? *z>X. 
§22 (B) icKMWCC^-rC<b<, 30kWCDtS:Am^ 

&M 300nmCDCuM8CDl^ffi^:tfo/ci e ft*5, C 
CDi^^^^^-rt^. Ar/ h, / a iB^tt*ia/io 
/ 2CDiM^#H^ ^lE^^rO.SSPacb U/c. 
V &$—Jf v ttOXte. iS@ 300mm©«fi 99.9999% 

it) * 300rnnCCH5EUfc. 
[0 2 57] 3 Sfttt PID©iffl)U/c PBNt-^- 
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[0 25 8] C<D£sL S^iSK£ 450*acJJD&U 02 
2 (C) tcVmtntC7jk'rCt<* 1i?jfZr3>* ^ h 

300nmCDGuM8^:^^>CC2^XMb/c o CCD<b^<D^> 
>^-W8iatt, Ar/ a / a ig^tt*n/20/ 2 
OjB*»H»«:»b3*fc. &*>\ TSHERtt. 1512 1 

11/20/ ocms^*/*) #fflmr?^inu/c 0 &*>\ c<z> 

[0260]*f«C, ^r^;M^^'J-^>^ 
( CMP) &&C<£oT, tiK40*#>/ yis>4f»±Mtb 
X. §2 2 (D) CcBrffiWCCTSTJl^K:, r!ufEtfglS?L6 

[0 26 1 ] *<Df& j*jgccR1SKTO**S»0fc53S 
»DH«ffl^i'>^-rtCC-fe^ h U ft>^-rtSl 20 
M£ a / a ©il^Jta* 100/ lODg^xtbt, 

54SP^@&C 13.56 NHzflDSSH&«2J 800 W& 3Q0fflEPJjO 

c«40*ffl»W«:|**U i22 <D> ccKBWfcT^r 
[0 26 2] Cu^'v ^8bte cfc^Cuttfe^ieUsa 

©»flHa»tt off /c 0 

[0 26 4] C<D||J£WDt§^^ CuCDftfrOfc: 

(CW^iHttK:. l>4l»5©K»» ftfflBBetttfaOTItt 

[0265] mum i 9 
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RL K{btt^O#&TCcfcH^5l^S«:te^rTiftM 

[0266]i23 (A), 23 (B). 23 (C) , 

2 3 (DK 2 3 (E) *><fcO'2 3 (F) «r#jffiL&# 

[0 2 6 7] 5fc"T, §23 (A) 0CijVrj:5*c\ BffSCD 
*6tt««*RWfcSi»R (100)9 _hfcl, Ttfi<tLTJ3IJl 

lOOnmCD p-Si NlK4l£J&5R U , $^>JCi23 (B)CC7n 
T<fc5(C CVD&tJcO SiQ, J^7 * 400nmHCC^O/c 
ft. PEP, RIE^CctO, (S 400nnu SOOnrrKD 
Sl6 *JcfeOf=i>^^ §2 3 

(C) ) o 3>*^r*--H/©T^^^ hJttt 0.5T'£> 

[0 26 8 ] CCDTH6CCT1N Uir-JBll<fc OT30nm 
j£Bt£L cujgs ^KJIeoonm JIOcx/n' v * y >^ct <fc 0 
ffil/c^l *5<fcCfTiN *^y+-JHlliUr30nmS6 
RS. Cu(DTft&^i Ur<DNdK51*RJ¥30nnk Cu)^8 * 

JgUleoonm r^^*^*y>y«:j:0RRBlO/cSCf* (§2 

3 (D) ) SrfpJSOfc. ><y + -*lL NcflSSL Cu!»8 

[0 2 6 9 ] *n-etl<DK*4«:o# % §3 CCtj^T 

cu^8 %a«)ii^ (H2 3 (E>). 

[0270] -ratoft. sr«EE^Ji^s*fti3ortSP 

>^l«C<tOJt^«l/fe. c©i#<Djia«tto-.oiTo 
«T. 450 *C % 3Q»P B 1(Dai^MS^tf ofc. 

[0 27 i]»m y^n-JH**sBi cc<fc0«^U 

[0 2 7 2] y ^ U-&<D&$m(<CH*X , SIMS^rffl^ 

TIN RfcJcafCuR^OMSWIitfiHllHWKTr*-? 
/Co — Nd«a9<l»bttli»K»«:oi»r«, tin 

[0 27 3] 8ufB*K*4«:o#CMP «: «tSEIWBX*ff 

c\ sem (CctoiaB^ttiWffluytic^, ^rnta 

[027 4] ^CC, 12^Jgtaffl'JSW:ffil^ct'T^^-> 
©f¥JS6aS*H 2 4 (A) , 24 (B) , 24 (C) % 
2 4 (D) % 2 4 (E) fe<feD f 2 5(F) CC^Sfo 

[0 27 5 ] £-rm2 4 (A) OC^Tcfc^CCSi(lOO) S 
±tC. MillOOnm COp-SiN R41*JgflEO. ^^"Ci 
2 4 (B) CC^*T £5CCCVD (Cd:«9 SiQ R 7^:400nm 



(26) 



8-3 16 23 3 



49 



50 



J&Utc (024 (C) ) 0 
[0 2 7 6] CCDTffiCCTiN ^r^^';i--^H<bUr30nm 
Cum 8£600nm J1CC*>^ ^ £ 'J >^C<£ OfiSM 
0/clSfck i$<fcO'TiN ^N'U-\--Jlllc!:bT30nm^M 
fg, Nt^5l£rJHJl30nnu CuJ^ 8£jg^600nm "CXa* £ 

ubmsx cum stzmffi&jiasm&if -o/c 0 

[0 2 7 7 ] ^n-eft<Dt££Hto#, H3CC^fMII^ 

w^mmmmziTttK mftsmcum 8*M&&A,tc 0 ^ 

(D&QJP <££Z$mimJLZ'rt^fc (124 (D) )« 
[0 2 7 8 ] m^X. Cui2i^^ff^L/c±ieSffi±tC v 
02 4 ( E ) (tCjjk^-Jz H/?100nm (Dp-Si N JH4l£: 

Jg/Sf^v CVDCCcfcO SiQ, Jg 7£:400nm JlCCfSMU 2 
6CCp-SiN M4l£l00nm , CVD CCiO Sia W 7^400n 

m znmXf&mistc. t<Dm. pep , rie cc^otrr^- 
[0 2 7 9 ] CCDb'T^-;U*5J:C/?ll*Wf^S«Jb^*20 



TIN ^"jt-ItLi L"C30nni^®g. CuM 8£r600nm 
^ ^-@ll<t L>T30rrnl&Jg^ lsfoJK5l3r^Jl30nnk Cu 

£ffr&t>/c 0 /<n^-@rL Nb^si, cum m&m&jic 

zft^m&Mmz'mK mto£veT*-)m$K£cum 
zm&&A,tc 0 ?<d&qap Kjcsiagjjnx^m^ try 

?*->*{'Ef&Ltc (02 4 ( F ) > o ES^T-ffiCCj: 
CCTiN *^';i*-JI<t LT30nntf£J§^ Cu)g3:600nm J¥ 

^(omitMTtnmM^mmm otam t tm u/c Q 

R±*W 5% filrt. AEPtt«SLWW*5 7i£io% 

[0 2 8 0] 
[«14] 







0 ? 20* - N 80X 


ttSO/iiid 


0.11 






H „ 100* 


B , 10X - N 2 90X 


asSd/min) 


0.3. 


0.5 


1.0 






O 


O 


O 




O 


A 


A 



#£^Tk<D#£>o/c 0 
[0 2 8 1 ] ? 6CCNdCDf^0CC, Ti , Nb, La.Sm.Re.V.R 
u,Rh ( Os,Ir,Pt *ffll>/ci»^«:*>|5l««cSft*W#e>n 
/c e fttc s Nd, La. Smte, K*bSJ£tefcWS¥:7;*<DS 

<fc o < % ^ >; +-Jicc«Kb*: 

[0 2 8 2 ] HtkM2 0 
H5£#iJl 9 <h(s]t;TttiUC\ TIN *M V <b It 30nm 

TSSB&k. CuM*6(X)nmW*C^^s^$y>^CC«fc0J3EJ«L/ 
fcHfck fciO'TiN £^ ^-B<tGT30nmJ?Xlg^ Nd 
JR*JRJ*30nnn CuH§£:JSJl600nm £ »J>^(CJ: 

/Co 



40 



50 



[0 28 3] «C*-CjOfc«l 9 &Rli;SBB£flll». 0 , 
20% - H 2 80% ^:0.111/min v H 2 10% - N 2 90% ^0.5 

S^»gilSCDll0%W±-C. ^ftt»»ii*jett«r^L 
S*fi*i8'JSL/c 0 ^y+-JBtQi«OIHI«CN«3W¥aE 

[0 28 4] i?ies^?4oco^cmp te<fcSKaaflni*?f 
i\ sem (ci0E«»tttWiOfcic5, c^nfem 
STc&o/co 3^«:36fiSfia|i 9<t±<Bl«tcur % 

/Co ms:*^ raa©««±«:, TiN Sr^«;+-jsiu 

X30nri8M&* ^(tCm-rCt ft < CuM^600nm J?CCX 



(27) 

51 

m u tctm t m i mm tmjt^m^p x&mm l tcim 

T-5>i*ftT?tt. ffifc©±#?#5%WF*g-e*-3fc#. N<m& 

m^m-siat* 10% *m^zm&mK<D±.m--tfiw.#>hti 
fc. 

mmmz i 

msmi 9 ilSJOTHfeK:. TiN Z^'J-Y-mtUXlOtm 
mmm, Cujgi£ 600nmW«: X ri ? Z <) > #IC J: «3 J&Jg C 
fclSfck fc^'TiN *^y^-Jl£l,T30nmli£Jgf£. Mn 10 
iW ©^feM£JSJ?30nm. Cuj]g£j]gJ¥600nm tX^-; £ 

y>^KJ:9iiS&Gfci^*miSct/fc. ^y+—». Mn 
-w^Jg. cuBBJtS*ril»W«:iiaB«:tfofc. 
[0 28 5] ^t^-C. ^tSFfl 1 9 £|5jD£Sg£ffl^. 0 
2 20% - H i 80% ^rO.lll/min , H* 10% - N, 90% £ 
0. S^/min<D^mM t P'C^ ^ Mm^^ ofc. igi#lHigg450 
°C. 303fiSJ-C*-pfc,, 7P-mR*SEM CCiO 

sassufc. ^-rn<Ds«i4{ctet,»-c4>, $}95*>©ti«>ii<& 

S3&s»ass©rL0%W±-c. ^fttltf>&*JgtK*inl/ 

fc„ 20 

[0 28 6] Vya-m<D&W&t>C-O^X. SIMS£ffll> 
•CSHR^W«%iCtOfc. '<•■/ + -Jl£culR©IHCc*h- 
w ^*SI*J?3PeErsK»«:oi»r»3:. Mn-W £&Jft*a«: 
l«R*M*ttiS*ifc**. TiN «*j«fciyfcuBi«t>©lBR«ttlft 
aJBR»«Tt?*ofc. Kfri-w^JS^&Lftt,* 
Kfttcoia-ctt. tin BM>KBBRjWfttHS*ifc. 
[0 28 7 ] BUldSfS^CCO^CMP iC £ Z&ffifJUttft 

(,». sem {cjroiBS^^sflBt/fcic^. o-rnta 
0x-$>-otc. $ zicmmm 1 9 «t^< mffitc lx % mm 

T-mic J;f)t7fx- >©£1iM1Sin£«'J5£, fPffi U 30 
fc. -?tj;t>*>mU<DmWzt l c, Tin ^rv'N-'J^-JliL-C 
30nmRS^fg. ^fWtsa-rc ift < Cuflg£600nm (ItCXA 

oc>T£«£ySia*J:bS&Ufc. C©*§*. Mn-w-^JS 
aHJWSSBTB. Jgtn<D±^*S5%WF*9-C*ofc*s. 

ffiSt©±^#Ig«>e>ttfc. 

[0 28 8] Mn-W ^-#©^0 tC, La-Ni^. Pb- 40 
Rir&#. Bi — Rltd ife , Tl-Rh£-#. Ti-Os^#. Pb-Os 

nfc„ nmM2 2 

SISSPfll 9i|5]DTite«c. TIN ^^*Vi'-Jl<!:Lr30nni 
JSBtfft. QJB*600nmWKXA,,*y>yK:j:»)fiH«O 
fcf&f4. fccfcO'TiN £^ y £ L T 30nrtfigMf^, V 

B15rSii530nni. CuHI5:JgJl600nm -CX^s £ y >i/tCj: 
^fiSML/fci^^^fiRL/fc. ^y+— ». vBS. CURB 

[0 2 8 9] <ki»-c. hjsf'Ji 9 tmcmmzmi.K o 50 
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, 20% - H 2 80% £0.UVmin . H, 10% - N , 90% £ 
O.Sl/minOD^fflM^-e^lS^rtfofc. ^SSg450 
*C. 305}fd]T-£> o fc 0 &i£Pft 'J7D -BR* SEM CC«fc 9 

fi*^ai$©iio%w±-c. ^f)&a<56jA*^t»:^^u 
fc. 

[0 29 0 ] y 7 0-^©^IS$4{C-0(,i-r. SIMSSrfflU 

TBHI»W«*fflDe L-fc. y +—JiicuM©PBl«cv M 
*5#ffi-r^i*f4«:ot^r«. v lirtK^A^ttisnfc 
**. tin Jgfc^a'Cuffi^w^fiB&ffiKWfeTF^&o 
fc. — V ®*s?¥fiL,&t,>sm«COt,>rB. TiNMcfJ 

«cH»S36*«astifc. *fc. v mtmtE-rzsmtc-rH,* 
•cb. cuMiv mtomffittftic. cu, va tt^b^ft 

[029 1 ] B?IS&!#ftK:-o£cMP «c J:£ffi;gyjnX£fT 

t\ sem (c«fc9ia^«?:i¥ffiofcic^ ^-rn^ft 

fc„ -Tfeto*. I3J«©S«_h«:. tin 6;<i;+-iib 
T 30nnfiKKf*. A^tCBjSt" C; i & < CuM£ 600nm J1(C * 
£y >:?{Cj:yfKJgOT, Stc#H^*-CP1«{c^ 

m l fern* t mmom mymmwp vmmm u tc&m 
■rssa^rB. ffita©±^*55%wrt-c*^fc*5, vfi* 

M^smico^Xte. 5 7!>Mio% ©®H©i5SS$x©± 
##IS#>6tifc. 

[0292] «±©*»J i 9 nm 2 2 "CHJ 6J&»a«t 5 
«6Mt brMtS C i cc «fc y . aM&&?f-ffl%ZM<t 
tt**x©#^ET(cfcW^^S«:*s^r. TtteM* 1 ®^ 

[0 29 3] 

[ &W<D$))m ] W±ffj^ L/fcJ; ^>{c. fc^ 1 

7 a -?SS©^:ifI^<gS'fb*s'5Jtg <b ft 0 . fc £ Z. Bcu© 

^f*s«fflij^©ffitst«>jtpsiisns©t?. ¥»^©!f#tt 
ffiTfti'fc^Bfc. sfcjijitcigjjSbft^e.. a»iA* 

•S. Sfc. *^{c^^m4©^f*^g©^ii*fife 

ccteur«. ^tt^«©y7D-«:j:ya»jA*iB^ 
LftUJr^XC. *iS^-t±fc^)iM©-SP5r^a)i^55or 

*j<©-c, uttcsttiffiMi^aaf-r. 36»oiwfc— aftw 

tt^fiixfcff IS14©^i,^^«g©iSi** 3 ^ 4 ft 

[0 294] #^BJJ«:^£!S5~^7©¥*S# 
^g©S3j*^iS(cfc ^ r « . B5 ieaa?>ii^B2,SSl5 1 ft S 



(2S) 



53 



« 5 *> i 6 <ommw^.m.<onmsm'Cki . (SMS* 

^>©[6j±£0«m-5>. 
[0M©fgi|i&IBipn 

[S2] (A), (B) . (C) (D) B. 

[04] (A) B, *|%BJ«:^i^^g(D$?j£^S 
Xt&l.. (B) B. (A) iC^-r^ife^i^itb-rTF 
^"C&S. 20 

[05] *§m <<c%z> m$&&im<owkjs&WK. *$ » & 

0-C&5. 

[0 6] (A) B> *«?B«:«4iNM*«aK0«ffi*afe 

jt-c#>&. (b> b. *miic&z>¥m#&ifc<»$m}j 
[0 7] #^tei&&^#^a©sgj££ffiWfc**t,»T 

[08] ##69iK«S^^B©i436#^fcfct»T 

-mas. • immmm(DW&zmmmtem-rm£.m-e$> 

[0 9] *|FBW«:«S¥i»f*KaE<i«Kai*att:*»o»-c— 

So 

[010] (a) b. mmtmmvm&fimwictoi,*-?: 

SR««9*-C**. (B) B. ¥ag#ga©£B£;#S;0l 
(Cfc t^T — ^JCD^^^-^ti-r^ 'J 7 P - £ 1±/cit$£#!© 40 

[011] *»W«:«S*3JW*««©«Jft*ffiffl«:*ji,> 

■out***.** 7 • nas. • mmmm&<DUf&mm.^yfi-r 
[012] ^m^mm.oyiiKDmmyjmmic a <, >r — «us 

^©M{jmk§2bT,TvrEM£0-c£>s. 

[0 13] (A) B. *%^Kffi&¥*tt£B0>SB£:# 
SWcfalvt. 7^n-**(c££CuJ^B$©&TA*1£© 50 
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m^*fn?t><Dx-$>z> < , (B) B. 013 (A) tc*5t* 

[014] (a) b. *§mK&%¥-M& : mm.(D$m-% 

f^^-r4>©r*-5>„ (B) B. 014 (A) (Cfat* 

^mscw«:^-r0-c*s„ 

[015] *^aj{c^^i|i^{*«gcr)U!i**tt«ai«:*5^ 
0-c*£. 

[016] (A), (B) . (C) . (D) teiC^ 
(E) B. *HB««:^^ii£^gg(DS3)t*^lK:*JW 

[017] (A). (B) *J<fcO' (C) B. 

0-C&&. 

[018] (A). (B) . (C) fccfcC/ (D) B, * 

«s^©^jasittflB«*«scw«:^-r mmm-c $> £ ■. 

[0 19] (A) %5&U (B) B. #^BjK;^£¥J§i* 

7-cD«fe^«^«^;WK:^-rWS0-c*^„ 
[02 0] (A), (B) . (C) teJ:Z? (D) B. ^ 
^BJ{C^^»*«^g©i|iS*a^«C*5C^-C. &0tW£ 

[02 1] (A), (B) *J<tO' (C) B. *I%bjk:^ 
gp©^- * - ~ > ^©ffe©*Sfc««*m^«J«:jK-r»r®0 

[02 2] (A), (B) , (C) iittO' (D) B> & 

^tfie,S©ffe©ff^**S.^il?:^WiC7n-r»rffi0-CS> 

[023]. (A). (B) . (C) , (D) , (E) 
J:0* ( F ) B. #l!Bj(c<fc£^#$|g©§¥jS;£i£{!*JK: 
fcW ^S@KH©ffe©^^US.««*«SCW«:^r»rS 
0-C&£„ 

[024] (A) , (B) . (C) . (D) . (E) *s 
<fct>' <F) B. #»WK«*¥aW**iB©«Ji#ffiW»C 

0T&S. 

[02 5] (A) fcJrO' (B) B. fi£#©¥a£f*^a© 

mmymtcte^x. mnm<D>j ? a -ic 

[02 6] (A) *J«fcJ>' <B) B. S£*©*^^g© 

m^ffitcfcc^-c. #^©';7P-tCctsatoii*ie 
»»isJW)fl&©S8«*«SCW{c^-J- wits 



(29) 



55 



ca2 7] (a) . (b) fcjzo' (o «. mz<o¥m * m^<omm 

»KB©»JS^ffi(c*ji^r, u>^tcJ:^^m 6 St 7 
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SiQ, J8 8 9 • 



[01 ] 
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(A) 



-K) 
9 



CB) 



sal 



(C) 




3-8 
I I 

^7 

9 



CD) 



[13] 



[05] 



J4<3 




rod 



.26 



24— 



[07] 



21— 



22 



_23 
20 




28 

27 



40 



30 



10 



/ 



/ 

• 

.o— o- 



0.2 0.4 0.6 0.6 IO 
N2 + H*#x«* tfl/min) 
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nmW-8-3 1 6 23 3 



[04] 




ffline* (kgf/mm 2 ) 



C31) 



4£B?W8- 3 1 6 2 3 3 



[06] 




(32) 



mm¥-8-3 1 6 23 3 



[010] 




(33) 



#gg¥8-3 1 6 2 3 3 



[01 1 ) 




CA) ( B) 



(34) 



1 6 23 3 



17] 



[018] 



CA) 




(B) 



6a ,8 




II 



.^7 
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CB) 



6b J I 




CO 





CD) 



(C ) 



(37) 



8-316233 



124] 



mm® 



(A) 



41 

9 



CB) 




[127 ] 



CA> 





(B) 




C72)fsajj:g ^p. ^ (.72}&wm mm wiz 

#3RJH»iH»rU*K/J>lSl3KSIHri#» * »?£JI|*JI|«rU#|Z/jN6jmSHr 1 #«! ** 

««3S5;i|*JI|*Sr|j#K/jNeiJKSBri#«I # »*iHliUI»**K/M«I3iaEWl»« ** 

»sR;ii*;n»ifT*K/j>iaj3t(2Hri*ift t* #3Sjii«Hii«rU#iz/jNSijK2Rri**ai t* 



